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CYL INDER HOLTZ MACHINE.  
By Prof. ELIHU THOMSON. 
The many advantages possessed by induction electric machines, 
over those producing electricity by friction, have caused the latter to 
be almost entirely discarded as a source of static electricity. Of 
these induction machines, the " Holtz " is, perhaps, the best known~ 
and many modifications of this machine have been designed to ren- 
der it self-charging and constant in action. When, however, the 
plate form is adopted, the limit to the size of the revolving plates, 
with the ordinary materials and space that can be allotted, is soon 
reached. With glass plates the speed of running is limited by the 
fragile nature of the glass itself. 
© vvvvvvvvovvvvv° 
0 thhh, hhhff^hhAhh~ 
- -  R 
The form of Holtz machine presently to be described, it is be- 
lieved, obviates these and other disadvantages, and affords at once 
a cheap, compact, and portable piece of electrical apparatus, capable 
of being run at a very high speed, and greatly increasing the elec- 
trical power of the machine. 
The materials used in the construction are chiefly paraffined wood, 
and paper or cardboard, also paraffined. When wood or paper is 
thoroughly dried or baked, and, while still hot, immersed in melted 
paraffine at above 100 ° C. until soaked, it becomes, after cooling, one 
of the best non-conductors of electricity known. The wood so 
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treated is very strong, and will not subsequently warp or change its 
form. It is, so to speak, completely waterproofed. 
In the figure, CC is a hollow revolving cylinder of paraffined paper 
or cardboard, the ends being made of the same material, or of wood 
similarly prepared. This cylinder is revolved about a fixed axis, A, 
by the pulley _P. The axis A is fixed to the frame of the machine 
at B, and is made of paraffined wood or other insulating material. 
It serves as a support for the stationary inner cylinder ~]//M, also of 
paraffined cardboard. The cylinder MM carries on its inner sur- 
face one or more pairs of what are commonly known as sectors or 
inductors, SS 1, consisting of strips of partially conducting material, 
placed opposite the outside rows of collecting points RR 1, and 
provided with the usual pointed projections turned towards the 
inner surface of the revolving cylinder CG. Parts of the inner 
cylinder MM, adjacent o the sectors SS 1, are cut away in a direc- 
tion from SS l opposite to the direction of rotation of the outer 
cylinder. These open spaces are seen at WW. The open spaces or 
windows W~V, are not necessary, if the contour of the inner cylinder 
be that shown by dotted lines f , f .  The supports for the various 
parts as above described, are all thoroughly paraffined to ensure 
complete insulation. The metallic collecting points or combs R/~ l
constitute the conductors or poles of the machine, -[- and - -  respec- 
tively, or the reverse, the polarity depending on the original charge 
given to the machine. The charging is accomplished by holding an 
electrified body, as a rubbed piece of caoutchouc or vulcanite, 
opposite one of the spaces or windows W, as shown at E, at the 
same time that the cylinder GC is in motion in the direction shown 
by the arrow. 
The machine may be made self-charging by providing a small 
accessory cylinder, revolving opposite the points E, on an axis 
parallel to that of G'C. The accessory cylinder is made of hard 
rubber, shellac, sulphur or the like, and is constantly rubbed by an 
amalgamated cushion, as in the common frictional machine. 
A machine constructed as above, with the cylinder about 7 inches 
diameter and 12 inches long, and run at a moderate speed, gives 
enough electricity to charge three 1 gallon Leyden jars to a tension 
of 1 inch in less than four seconds, and may be employed for every 
purpose where an abundance of static electricity is required. 
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With a cylinder of 2 feet diameter, and 3 feet in length, it is pos- 
sible to employ at ]east four rows oi' collecting points, each of which 
will be 30 inches long. A single revolving plate accommodating all
equal length of collecting points, would require to be at least 7 feet 
in diameter. It is evident that the cylinder may be extended in 
length without adding seriously to its inconvenience. 
The form of machine above described may be modified by placing 
the fixed cylinder and the sectors outside the revolving cylinder, the 
collecting points being inside the latter, and the conductors car- 
ried out at the extremities of the axis, but such an arrangement of
parts possesses, i~ is thought, no peculiar advantages. 
A machine constructed of revolving discs of paraffined paper or 
cardboard, instead of the ordinary plate, has been tried by the writer 
and was found to give excellent results. It would be quite possible 
to mount upon one axis a considerable number, say 50 p|ates or discs 
of cardboard properly prepared~ which, with their corresponding 
sectors and collecting points, would furnish a machine of this charac- 
ter, which, for power, has never been equaled or even approached. I 
It may perhaps be interesting to remark that, since in the ma- 
chine described, there is a direct conversion of mechanical energy 
into electric potential, if electricity be supplied to the machine, the 
cylinder, if sufficiently free to move, at once begins to turn in a con- 
trary direction to that in whic~ it would produce electricity. 
HYDROGEN AND ITS SUBSTITUTES FOR THE 
LIME-LIGHT 
Fr,)m the [5~qlish Mech¢~nic ,~d ilbrld of Sci~,~ce, L(,ndon, .]all. l!tth. 1877. 
When making use ef the lime-light recently, it occurred to us, 
says the Britis]~Journal of P]~otography, that pure hydrogen could 
be easily produced while the lantern exhibition was going on. This, 
we are very well aware, is no new idea, for it has already been 
referred to in articles in this journal. In the absence, however, of 
any special apparatus for this purpose, we extemporized a Woulfe's 
bottle of large dimension, into one neck of which we inserted a long 
glass tube terminating in a " belt" at the upper end. The bottle, 
having had several strips of zinc placed in a vertical position inside, 
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